In vitro radiation studies on Ewing's sarcoma cell lines and human bone marrow: application to the clinical use of total body irradiation (TBI).
Patients with Ewing's sarcoma who present with a central axis or proximal extremity primary and/or with metastatic disease have a poor prognosis despite aggressive combination chemotherapy and local irradiation. In this high risk group of patients, total body irradiation (TBI) has been proposed as a systemic adjuvant. To aid in the design of a clinical TBI protocol, we have studied the in vitro radiation response of two established cell lines of Ewing's sarcoma and human bone marrow CFUc. The Ewing's lines showed a larger Do (1.26 Gy, 2.04 Gy) and n (6.0, 3.2) compared to the bone marrow CFUc (Do = 0.86 Gy, n = 1.2). No repair of potentially lethal radiation damage (PLDR) was found after 4.5 Gy in plateau phase Ewing's sarcoma cells. A theoretical split dose survival curve for both the Ewing's sarcoma lines and human bone marrow CFUc using this TBI schedule shows a significantly lower surviving fraction (10(-4)-10(-5] for the bone marrow CFUc. Based on these in vitro results, two 4.0 Gy fractions separated by 24 hours is proposed as the TBI regimen. Because of the potentially irreversible damage to bone marrow, autologous bone marrow transplantation following the TBI is felt to be necessary. The details of this clinical protocol in high risk Ewing's sarcoma patients are outlined.